Exercise recordings for the detection of T wave alternans. Promises and pitfalls.
Despite significant advances in the treatment of sudden cardiac death, many individuals still go untreated because routine clinical tests do not identify them to be at risk. Recently, a study to identify individuals at risk has shown that the presence of T wave alternans (TWA), a fluctuation in T wave morphology occurring on an every-other-beat basis, is an accurate predictor of subsequent ventricular tachyarrhythmic events. T wave alternans as low as a few microvolts was found to be significant in predicting risk. Since TWA is often detectable only at elevated heart rates, the study used atrial pacing to increase the heart rate to approximately 100 beats/min. To make TWA measurement more broadly applicable, the authors have developed a methodology that uses noninvasive physiologic stress to raise the heart rate. A particular challenge was the measurement of TWA during exercise, since the levels of noise during exercise can far exceed the levels of TWA. However, by using special multisegment Hi-Res electrodes (Cambridge Heart, Bedford, MA), noise reduction software, and a spectral method of alternans analysis, the authors have been able to reduce noise and reliably measure microvolt-level alternans. This study presents an overview of the methodology for recording and analyzing microvolt-level TWA during ergometer exercise.